The purpose of this study was twofold -1) investigate the role of subjective social status as a predictor of ill-health, with a further exploration of the extent to which this relationship could be accounted for by conventional measures of socioeconomic position, 2) examine the determinants of a relatively new measure of subjective social status used in this study. A 10 rung self-anchoring scale was used to measure subjective social status in the Whitehall II study, a prospective cohort study of London-based civil service employees. Results indicate that subjective status is a strong predictor of ill-health, and that education, occupation and income do not explain this relationship fully for all the health measures examined. The results provide further support for the multidimensional nature of both social inequality and health.
Introduction
Subjective social status has been defined as "a person's belief about his location in a status order" (Davis, 1956) , referring to an individual's perception of his/her place in the socioeconomic structure. Initial research into subjective social status was driven by concerns about accurate measurement of this construct (Gough, 1949 : Jackman & Jackman, 1973 Kluegel, Singleton, & Starnes, 1977) . Subsequently there was an interest in the differential class identities of men and women (Baxter, 1994; Ritter & Hargens, 1975) .
This paper investigates the relation to ill-health of a relatively new measure of subjective social status, with a further exploration of the determinants of subjective social status. The specific aims of the paper are:
1. Analysis of the relationship between subjective status and poor health, with an exploration of the extent to which this relationship can be explained by conventional measures of socioeconomic position: occupation, education and income.
Identifying the determinants of subjective social status.
There is ample evidence to suggest that social position is a predictor of both morbidity and mortality (Fox, 1989; Davey Smith, Bartley, & Blane, 1990; Mackenbach, Kunst, Cavelaars, Groenhof, Guerts et al., 1997; Marmot & Wilkinson, 1999; Townsend, Davidson, & Whitehead, 1992) . In addition, the existence of a gradient in health is now widely accepted -individuals at the highest socioeconomic level enjoy better health than not only those at the bottom, but also those at all levels in between (Marmot, Davey Smith, Stansfeld, Patel, North, head et al., 1991; Marmot & Shipley, 1996) . Four possible explanations for health inequalities have been offered: artefact explanations, theories of natural and social selection, materialist/structural explanations, and cultural/behavioural explanations (MacIntyre, 1997) .
The focus in the social inequalities field is now on explicating the causal pathways linking socioeconomic position to health (e.g., Lynch, Davey Smith, Kaplan, & House, 2000; Marmot & Wilkinson, 2001) .
Attempts at explaining the social gradient in health are complicated by the multidimensional nature of both social inequality (Bartley, Sacker, Firth, & Fitzpatrick, 1999) and that of health itself (MacIntyre, 1997) . Bartley and colleagues (1999) suggest delineation of the aetiological pathways linking specific measures of social position to health outcomes as the way forward. The fact that health is itself not unidimensional opens up the field to a plethora of models, each testing the relation between a specific outcome and a specific measure of socioeconomic position. There is some evidence to suggest that subjective status is a unidimensional construct. Multiple indicators of subjective class considered within a path analytical framework supported the assumption of unidimensionality of this construct (Kluegel, Singleton, & Starnes, 1977) .
The interest in subjective social status as a predictor of health has been fuelled by two strands of research. The first concerns the association between income inequality and mortality (Kaplan, Pamuk, Lynch, Cohen, & Balfour, 1996; Kawachi & Kennedy, 1997; Kennedy, Kawachi, & Prothrow-Stith, 1996; Wilkinson, 1992) , leading to delineation of the importance of relative disadvantage, through perception of relative standing in the social hierarchy, in pathways linking socioeconomic position to health. The second strand of evidence comes from animal studies, suggesting a link between position in the social hierarchy and poor health (Blanchard, Sakai, McEwen, Weiss, & Blanchard, 1993; Kaplan & Manuck, 1999; Sapolsky, 1982) .
Theoretically, the concept of subjective social status is wider than that that of "relative social standing" which is more a by-product of income inequality research. There is already some evidence to support this assumption. Jackman (1979) reported education, income and occupation to be involved in an individual's assessment of his/her subjective social class. In further analyses she found subjective class to be popularly interpreted as both a social and economic phenomenon in the American consciousness. A measure of subjective social status is likely to reflect not only current social circumstances, but also incorporate an assessment of the individual's past (socioeconomic, educational, and economic background), along with their future prospects. Subjective social status would be expected to encompass the individual's family resources, opportunities and life chances.
Subjective class identity is a complex phenomenon. In women it has been found to include their own employment status (Ritter & Hargens, 1975) , their level of education (Abbott, 1987; Jackman & Jackman, 1973) , as well as their husbands' objective class (Baxter, 1994) . The majority of research in this field has been on subjective social "class", which has been measured by respondents placing themselves in 4-6 social class categories like lower, working class, middle class, or upper class (e.g. Jackman & Jackman, 1973; Kluegel, Singleton, & Starnes, 1977) . For the process of class-self-placement to work adequately all respondents need to have similar perceptions of the class system. As the terms "working class" and "middle class" can be variously interpreted, and are politically loaded (Evans, Kelley, & Kolosi, 1992) , using this terminology in subjective class research can be misleading.
More recently, pictorial representations have been used to study perceived social class and social structures (Evans, Kelley, & Kolosi, 1992) , and subjective social status (Adler, Epel, Castellazzo, & Ickovics, 2000; Ostrove, Adler, Kuppermann, & Washington, 2000) . This paper presents data on a new measure of subjective social status (cf. Adler et al., 2000) developed to examine the role played by social status in determining health. There is already some support for the notion that subjective status is associated independently with physical and psychological health Ostrove et al., 2000) . In this paper, the relationship between subjective social status and five health outcomes -angina, diabetes, 6 respiratory illness, perceived-general-health, GHQ depression -is assessed, with an examination of the extent to which this relationship can be explained by conventional measures of socioeconomic position.
The second issue that this paper addresses is the criteria people use to assign themselves subjective social status. The process of assigning oneself social status is likely to involve processes of social comparison (comparison of self to similar others) and reflected appraisals (self perception is based on the way we see others perceiving us). The determinants of subjective social status will provide an insight into the interpretation of this concept. The main question relates to whether people use the conventional indicators of socioeconomic position (income, education, occupation), measures of wealth, or whether other elements like psychological well-being influence the assessment of subjective status. In other words, to what extent is the perception of status determined by social structural location, and to what extent is it determined by psychological processes.
Participants and Methods

Participants
The target population for the Whitehall II study was all the London-based office staff, aged 35-55, working in 20 Civil Service departments. With a response rate of 73%, the final cohort consisted of 10,308 participants (6,895 men and 3,413 women) at the first phase of data collection between 1985 and 1988. The true response rate is higher as around 4 % of those invited were not eligible for inclusion. Although mostly white collar, respondents covered a wide range of employment grades from office support to permanent secretary. As of 1987 annual salaries ranged from £62,100 for a permanent secretary to £3,061 for the lowest paid office-support grade. The subjects for these analyses are drawn from Phase V of the Whitehall II study.
Response at Phase V was 76% of those who participated at baseline screening, 12 years previously. In addition to those who failed to respond to invitations to participate, nonrespondents included participants who had died or those who could not be traced. 6981 participants provided data for the analyses presented in the paper, 4609 men and 2372 women. The response rate at Phase V was influenced by employment grade, with participants from the lower employment grades registering a lower follow-up participation rate. The differential response rate did not bias the results significantly as the relationship between employment grade and self-rated health was not statistically different at Phases I and V.
Measures
Subjective social status. A self-anchoring scale (Cantril, 1965) in the form of a 10 rung ladder (see Appendix 1) was used to measure subjective social status. Participants were given the drawing of a ladder with the following instructions: " Think of this ladder as Education: Education was measured as the highest level of education achieved, with the respondent choosing one of the 11 categories in the questionnaire. This was regrouped into five standard hierarchic levels: (1) no formal education, (2) lower secondary education -school leaving examination taken aged 16, (3) higher secondary education -school leaving examination taken aged 18, (4) university degree, (5) higher university degree.
Personal Income:
Respondents were asked to pick a category that corresponded most closely with their annual personal income ("amount received annually from salary or wages, or pensions, benefits and allowances before deduction of tax"). There were 8 categories in all ranging from "less than £9,999" to "more than £70,000". For the purposes of analysis the two highest and the two lowest personal income categories were collapsed leaving 6 categories.
Household Income: In order to measure household income ('total annual household income from any source, including personal income') in Phase 5 of Whitehall II study, the respondent were required to place themselves in one of the 11 categories ranging from "less than £999" to "more than £200,000". For the purposes of analysis the 5 lowest and the 2 highest household income categories were collapsed to form 6 categories in all.
Household wealth:
Respondents were asked to assess their total assets ('amount of money the respondent would have if s/he cashed in all household assets -house, car, caravan, boat, jewellery -and paid off all the debts'). The six categories measuring household wealth ranged from "less than £4,999" to "more than "£500,000".
Health measures
Angina was assessed on the Rose Angina Questionnaire (Rose, Blackburn, Gillum, & Pinneas, 1982) . Diabetes was reported by the participants as being diagnosed by a doctor.
Respiratory illness was assessed via the Medical Research Council's (MRC, 1965) questionnaire. Perceived general health was assessed via the following question: "In general, would you say your health is excellent/very good/good/fair/poor". For the purposes of this study participants reporting two poorest levels of health were categorised as having "poor" perceived general health. GHQ depression was assessed using four items from the GHQ 30 (Goldberg, 1972) -"been thinking of yourself as a worthless person", "felt that life is entirely hopeless", "felt that life isn't worth living", "found at times you couldn't do anything because your nerves were too bad". Depression was assessed by summing all the items scored on a Likert scale from 0-3. Respondents scoring 0-4 were considered "non-cases" and those scoring 5 and above were considered "GHQ depression cases". GHQ depression is best considered to be a measure of depressive symptoms, and should not be equated with clinically diagnosed depression. (Stansfeld, North, White & Marmot, 1995) . (Goldberg, 1972) The GHQ is a measure of minor psychiatric disorder requiring participants to respond to a 30-item-questionnaire, scaled 0-3. Vigilance was measured on three (Cronbach's alpha = .66) 5-point Likert scales: "I am always on guard for things that may come at me", "I am not someone who worries about who's coming up behind me", and "I am on guard in most situations". Hostility was measured using the Cook-Medley hostility scale (Cook & Medley, 1954) . Optimism ("Over the next 5-10 years I expect to have many more positive than negative experiences") was measured on a 6-point Likert scale.
Life satisfaction measures
Statistical Analysis
Prevalence rates of ill-health measures have been standardised for age by the direct method using the total study population as the standard. In order to perform the test for trend the 10 categories of subjective social status have been regrouped into 5 categories.
Logistic regression models with health outcomes (angina, diabetes, respiratory illness, perceived general health, and GHQ depression) as binary outcome variables were used to test the significance of the relationship between subjective status and health. The comparison of the degree of inequality in morbidity is carried out by calculating the Relative Index of Inequality (RII), and 95% confidence interval. RII is interpreted as an odds-ratio that expresses the risk of ill-health for those at the bottom of the ladder (subjective social status) compared to those at the top. It is calculated by regressing the morbidity rate against the proportion of the sample that has a higher position in the social hierarchy. This method leads to results that are stable as data from all socioeconomic categories are used. Additionally, it has the intuitive interpretation as the increase in morbidity when moving from the top to the bottom of the social hierarchy .
Logistic regression models were set up separately for men and women. In these analyses, the potential confounding effect of age was taken into account by entering age, grouped in 5-year bands, in the models before the predictor variables. Potential self-report response bias has been controlled by using the 7-point general life satisfaction measure Cross-validation involves splitting the sample in two parts (70% & 30%) and using the larger to fit a regression model. The coefficients from this model are used to obtain predicted values for the remaining 30% of the sample. Then R 2 (the square of the correlation between the predicted and observed values of the dependent variable) for the smaller sample was computed. The difference between R 2 for the two samples is called the "shrinkage" and the larger the shrinkage, the poorer the fit of the model. Here this technique was carried out iteratively in order to ensure stability of the regression model. Power considerations led us to carry out the second set of analysis on men and women together. All analyses were carried out using SPSS for Windows.
Results
Table 1 presents the age-adjusted prevalence rates of angina, diabetes, respiratory illness, perceived general health, and GHQ depression according to subjective social status.
The test for trend shows lower subjective status in both men and women to be related to higher rates of age-adjusted morbidity. The trend for increasing rate of morbidity with decreasing subjective status does not hold true for respiratory illness in women. The contribution of education alone to the subjective status-health relationship in men is significant only marginally for angina (p = .05) and diabetes (p = .09). In fact, adjustment for education to the subjective status-diabetes relationship increases the RII. The reason for this increase in RII is the non-linear bivariate relationship between education (not shown here) and diabetes. The relationship between educational level and diabetes is U-shaped with respondents in both the lowest and highest levels of education reporting more diabetes than the intermediate levels. The adjustment for income to the subjective status-health relationship is significant for angina, respiratory illness and perceived general health. Overall income on its own explains between 9 and 67% of the variance in the relationship between the ladder and health measures analysed in this paper. When the initial model, the relationship between subjective status and health, is adjusted for all three measures of socioeconomic position, only for angina is the variance explained fully. Table 3 examines the RIIs of the health-subjective status relationship in women.
Subjective status has a significant relationship with diabetes (RII 2.90), perceived general health (RII 3.76), GHQ depression (RII 2.65.); and a marginally significant relationship with angina (RII 2.10). However, as also evident from the trend analysis presented earlier, there is no gradient in the relationship between subjective status and respiratory disease (RII 1). This implies that women with low subjective status have significantly more angina, diabetes, poorself-rated health, and depression than women with high subjective status.
The adjustment for employment grade has the same effect on diabetes in women as in men, it explains all the variation in the relationship between subjective status and diabetes.
This adjustment also reveals the bivariate non-linearity of the relationship between depression and employment grade. The contribution of education to the subjective status-health relationship in women is marginally significant for angina (p = .06), but leads to a significant increase in the RII representing the subjective status-depression relationship. This is due the prevalence of slightly higher levels of depression in the women with higher levels of education.
The adjustment for income to the subjective status-health relationship is significant marginally for angina in women (p = .08). Apart from angina, where it reduces the subjective The 16 predictor variables were used to find the best prediction equation for subjective status. Table 5 sets out the various stages of the regression analysis The first regression model with all 16 predictors was a good enough fit (R 2 adj. = 51%), with an overall significant relationship (F 16, 3246 = 210.78, p < .001) . However, it is clear from Table 5 that the standardised regression coefficient (β) associated with some of the predictors in the first model was very low. The goal of regression analysis here was to develop a subset of predictors useful in predicting subjective status while eliminating predictors that did not provide additional information to predictors already in the equation. A combination of backward elimination and stepwise method of variable selection was used in this study. This procedure allowed the contribution of variables to be tested at each step, leading to the removal of variable(s) that no longer made a significant independent contribution to the regression model. This is particularly important in the present analysis as the predictors are fairly strongly related to each other (Tabachnick & Fidell, 1989) . Table 5 shows that the first subset of variables to fall out of the initial stages of the analysis are the psychological variables (hopelessness, control at work, general life control, mental health, vigilance, hostility, and optimism). This obviously shows that psychological well-being is not an independent predictor of subjective status. Personal income also falls out of the regression equation, possibly because of the presence of household income to which it is strongly related (r = .75). The final model has five predictors -employment grade, satisfaction with standard of living, household income, feeling of financial security, and education -accounting for 48% of the variance associated with subjective status.
As is clear from the table, R 2 associated with the model with all 16 predictors is 3% higher than that of the final model. R 2 is known to increase with the addition of more variables, it will continue to rise as more and more variables are added to the model. 
Discussion
This study has shown the association between subjective status and health measures in a cohort of white-collar men and women. An individual's subjective assessment of their social status, measured here by a one-item measure requiring individuals to place themselves on the social hierarchy, is a powerful predictor of their health status. The variation found in the magnitude of the association between subjective status and different health measures is similar in men and women, with the exception of respiratory illness in women where there is no social gradient.
The data presented suggest that there is a higher prevalence of angina, diabetes, respiratory illness (only in men), poor self-rated-health, and depression amongst individuals who rate themselves as having low social status as compared to those who see themselves as having higher status. The traditional method of measuring the relationship between social position and health has been to use classifications based on occupation, education or income.
One of the questions that we addressed in this paper was whether the relationship between subjective status and health could be explained by conventional measures of social position.
The results show that occupational position completely accounts for the association between diabetes and subjective status in both men and women. Education in women and employment grade in men attenuates the subjective status and angina relationship considerably.
Educational achievement, employment grade, and income represent different aspects of social inequality, perhaps linked to different phases of the lifecourse. It is highly likely that their effect is mediated through different mechanisms. The results reported in this paper show that the same aspect of inequality is not involved to the same extent for all health outcomes and that different indicators of social position are not interchangeable. The remarkable aspect of the results relates to the fairly moderate attenuation brought about in the relationship between subjective status and two widely used health measures -poor self-rated health and depression. This is particularly true for women in this cohort. In fact, the adjustment for employment grade, education and income actually increases the gradient for depression in women.
The fact that adjustment for all conventionally employed measures of socioeconomic position does not lead to a complete attenuation in the association between subjective status and all the health measures examined in this study lead us to questions related to the particular nature of subjective status. The pathways by which subjective status might influence health
are not yet known. It seems very likely that subjective status reflects an individual's sociocultural circumstance more fully than any of the other objective measures of social class. It is highly likely that the broad categorisation used in the commonly employed measures of social position miss individual information, whereas self placement of a 10-rung-ladder may allow the individual to take into account the special circumstances of his/her own life, leading to a more accurate portrayal of his/her social circumstances.
This leads us to one of the primary objectives of this paper -what does subjective status measure? There has been some research in the sociological field into the elements that govern an individual's assessment of his/her subjective social class. Although this particular line of research had established subjective social class to incorporate both social and economic aspects, little was known about the way in which subjective "status" as opposed to "class" would be determined. The question of measurement was made more pertinent due to the use of a relatively new measure of subjective status -a 10-point self-anchoring ladder. The results from the regression analysis clearly show that people use mainly socioeconomic criteria to assign themselves subjective status. Three of the five predictors of subjective status in this study are the conventional measures of socioeconomic positionemployment grade, household income, and education. The other two predictors (satisfaction with standard of living, and feeling of financial security) reflect an assessment of current and future economic/material conditions. The importance of "feeling of financial security over the coming 10 years" is perhaps a reflection of the age of the participants (age range 45-69, mean age = 55.6 years).
Three models of subjective class identification have been advanced (Davis & Robinson, 1988 ). The independence model advocates individuals relying on their own characteristics to assess subjective status. In the sharing model, some of characteristics of the spouse are taken into consideration whereas in the borrowing model only the spouse's characteristics define subjective status. The fact that household income instead of personal income remains in our regression model, reveals that the sharing model is being used by our participants to determine their subjective status. It is also likely that the use of household income is related to attempts at "status maximisation", or attempts at a truer refection of their standard of living.
A further point of interest relating to the prediction of subjective status concerns the importance of education in determining subjective status. This is remarkable as the cohort in this study is middle-aged (mean age = 55.6 years), the completion of their formal education is likely to have occurred approximately 30 years previously. For education to have remained in the prediction equation points to the pertinent role that education plays in the way in which individuals perceive themselves. The results suggest that along with current and future prospects, subjective status is also determined by has an element of one's past achievement.
Educational achievement will be determined by several factors, aptitude of the individual and the socioeconomic/cultural environment in which the individual grew up being the most important.
This study suggests that assigning oneself subjective social status appears primarily to involve cognitive averaging of standard markers of socioeconomic position, while taking into account one's assessment of current and future prospects. The results clearly show that this process is not driven by psychological biases as none of the elements of psychological functioning remain in the regression equation despite showing moderate correlation with subjective status. This result has wider implications for the health selection/reverse causation hypothesis. The hypothesis that psychological status may determine social position rather than the reverse does not appear to be supported in this study.
As only half the variance in subjective status was reliably predicted in this study, questions as to the other predictors of subjective status remain open to research. It is likely that the dynamic nature of material circumstances and status will be important predictors of subjective social status. These dynamic aspects are likely to include gains through inheritance, rise in price of property owned, etc. The status component is likely to include prestige elements: the kind of family one originates from, the kind of family one is married into, the nature of own or spouse's profession, etc. It is plausible that subjective status reflects both changes in socioeconomic circumstances over the lifecourse and cumulative social position better than current employment grade. In future research it would be advisable to include both kinds of measures of social position. Repeated measures of social position over the lifecourse, both objective and subjective, will also enhance understanding of the social determinants of ill-health.
Although we have controlled for reporting bias in the first set of analysis and explicitly tested the reverse causation hypothesis in the second set of analysis, there are some caveats to the conclusions drawn in this study. Self report, cross-sectional data are susceptible to biases associated with common method variance. When both the predictor and the outcome variable are measured on the same survey instrument at the same time, they share common method variance. The problem lies in determining whether observed covariance is attributable to valid relationships or common method variance. As this problem cannot be managed statistically, the solution lies in measuring the outcome and predictor variables separately. It may be useful to re-examine the ideas generated by this study prospectively.
Appendix 1: Measure of Subjective Status -The Ladder
Participants were given the drawing of a ladder with the following instructions: Where would you put yourself on the ladder? Please place a large 'X' on the rung where you think you stand." 7.09, 1, p = .008 6.86, 1, p = .009 3.70, 1, p = .054 5.60, 1, p = .018 11.16, 3, p =. 011
Diabetes 2.23 (1.13-4.38) 0.95 (0.42-2.15) 3.99 (1.78-8.92) 1.41 (0.66-3.02) 1.57 (0.63-3.93) % reduction in RII 104% -143% 67% 54% Reduction in deviance, df, p 5.46, 1, p = .019 14.54, 1, p = .001 2.89, 1, p = .089 5.83, 1, p = .016 21.40, 3, p = .001
Respiratory illness 1.71 (1.14-2.54) 1.31 (0.80-2.13) 1.43 (0.91-2.25) 1.56 (0.99-2.45) 1.14 (0.68-1.92) % reduction in RII 56% 39% 21% 80% Reduction in deviance, df, p 6.90, 1, p = .009 3.06, 1, p = .080 2.18, 1, p = .139 0.54, 1, p = .463 4.99, 3, p = .173
Perceived general health 4.16 (2.97-5.83) 2.69 (1.80-4.03) 3.51 (2.38-5.18) 3.12 (2.14-4.55) 2.28 (1.47-3.56) % reduction in RII 47% 21% 33% 60% Reduction in deviance, df, p 71.33, 1, p = .001 13.50, 1, p = .001 0.03, 1, p = .864 12.81, 1, p = .001 16.44, 3, p = .001
GHQ depression
1.78 (1.25-2.53) 1.40 (0.92-2.14) 1.80 (1.20-2.70) 1.71 (1.14-2.55) 1.48 (0.93-2.35) % reduction in RII 49% -3% 9% 39% Reduction in deviance, df, p 10.42, 1, p = .001 5.22, 1, p = .022 1.24, 1, p = .265 0.58, 1. p = .446 8.57, 3, p = .039 The associated probability with all 9 models is small, p < .0005
